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Introduction 


A highly effective and dependable aodality among the 
many employed for Physical fedicine is ina 
electrical currents conventionally termed ; 
age" energies inasmuch 25 they are een, Sa 2 
applied with potentials <«aceeding 90 to 100 volts. 
It has been said that if Low Voltage 
simpler to apply there would be more 
apparatus in use presently, because i otk 
fulness is. so extensive amd results are so reliable. 





In virtually every institution concerned with the 
problems of rehabilitation, the Low Voltage 
Occupy a prominent place in the therapevtic approach. 





It has been established irrefutably in thousamis of 
cases that many conditions respond favorably to Low 
Voltage applications after complete failure under 
other therapies. 

















Despite this proved effectiveness these energies 
have not attained the general popularity enjoyed 
by some of the other agencies Widely used by the 
_ Professions, a circumstance to be deplored ani 
___ attributable, probably, to three causes, 


__,, First, the existing literature on the subject is not 
(extensive, having been meglected in the profusion of 
_ Writings on other devices being exploited more recent- 
ae 


|) Second, the verbosity of early workers in the field 

in coining terminology to identify some of the many 
: Sxble variations of the Low Voltage currents has 
d to confusion, 


third, more attention to technic is demanded 
r low Voltage modalities than that usually accorded 
ine many other devices, a fact often inducing 
) forego the proved successes of the Low 
BS — to the detriment of the patient, 
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One of the chief sources of bewilderment in the consideration of the 
therapeutic uses of the Low Voltage currents is the multiplicity af 
knobs, dials, control devices, ete., characterising the modern appar 
ratus from which the various energy forma ave derived. And, conoure 
rentiy arises the question, “Which combination of these should be 
employed to treat some apecifie allmant"? 


The solution ie greatly simplified by following a logical trulam - 
"Think from the Patient to the apparatus rather than from the appa- 
ratue to The Patlent™” in explanation, having established the objeo- 
tive of tFeatmant, the proper seleotion of the energy form becones 
lumediately apparent because each variation of Low Voltage energy 
manifests lteelf in the form of an dumutable therapeutio reaetion,. 


Thus, the seemingly endless variety of energy forme available oan be 
grouped inte categories of therapeutlo affeot and having established 
these affects, the selection of a current for a partioular purpose 
de aelfmindloative, 


ha Blologio Effeots 


the human organiam le audjected to any of the Low Voltage current 
ations, one three physlologlo reactions ta elicited, as follows, 


1. Chemical 

2. Cantractile 

3. Slaultaneous Chemioal 
and Contractile, 


‘ave the result of two baslo types of electrical currents = 
Mernating, Ae previously atated, the terminology employed 
an referring to these currents shows wide variation = 

» Rapid Sinusoidal for Alternating, eto. For the sake 
WO currents hereinafter are identified ty their simple 


ORNALLNG 


ects of the Direot currant are ao well established that 
aN yous, However, as a paint of reference the die 
‘Fe Again tadulateds 










Bure Dae a 


iologic effects Gerived iro, the 
te that the = y mt ar 
It is of interest tee Negative Pole of the Darect saeco are axactly 
Positive Pole and Thus, in the therapeutic concepS, BO Chemical 
to each —, ae an Alternating current enema any Sifax 
reaction can be ees Bee qoutralisea ty ‘he Rees oe a affect 
Greatea by one sng immediately in the constantly recurrins 
of the opposite pole following 
alternating sequence. 


i i tions, 
7 Hence, the physiologic react 
) solely to one or the other of these to 


1. Chemical effect only 
















previously outlined, may de traced 
Basic Currents, as follows; 


. « « « « Direct Current 
jn ald 


2, Simultaneous chemical i 
and contracti jects. « « « Direct Current 
fac ainasareone amen t ——— 


3. Contractile effect only. + + + Alternating Current 


»* Sa el 


A simple doggerel often is used to fix this principle in the nemory: 


"D.c. (Direct Current) D-rives C-hemicals." 
"A.C. (Alternating Current) 4-ids C-ontraction." 


The initial step, then, in selecting one of the Low Voltage energies 
for any specific purpose is the determination of the proper Rasic 
ol Current as indicated by the therapeutic objective, a procedure which 

__—s ay_be Summarized as follows: 


ee Therapeutic Objective Basic Current Selection 


1. Chemical reaction only 
(ion transfer, electro- Direct Current 


lysis, pi influence.) 


2. Simultaneous chemical 
reaction with muscle 
Sees. (Denervated Direct Current 


3 (Seelet Sri a etise) Alternating Current 
r "Basic Current", the Low Voltage energies 
ily to more nearly conform to the object 


phs . 





Low Volt - 4 


tional intensity. For example, if an alternating current is applied to 
the motor point of a skeletal muscle and the current strength (voltage- 
amperage) is maintained at a fixed quantity, the subject muscle will 
contract to an equivalent degree and remain in such contraction as long 
as the current volume remains unchanged. 


This form of Low Voltage current application has been termed, variously, 
"constant", "sustained", "continuous", etc. Because it is more descrip- 
tive of the physiologic reaction with which the ultimate therapeutic 
objective is cmcerned, the designation "Continuous" is used hereinafter 
to identify this sequence in the application of any of the Basic 
Currents. It is employed in the main with Direct current for sustained 
Chemical effects, In rare instances it may be used with a contractile 
Current to obtain relaxation in skeletal muscle spasm through inhibition. 


If the Technician rythmically advances and retards the "volume" control 
of the apparatus manually, when using a contractile current, it is quite 
apparent that the subject muscle will alternately contract and relax in 
synchronous rythm and equivalent vigor to the movement of the control. 


Since such procedure is clinically impractical and inaccurate, provision 
is mde in modern Low Voltage apparatus to create the same effect by 
mechanical or electronic means, Being an undulating eythiie sequence, 
the term "Surging" seems best to describe such a current form, This 
modification of any of the Basic Currents is used entirely for contrac- 
tile effects, particularly in stimulus for increasing muscle tonicity, 













eee: if the "volume" control of the apparatus is advanced and re- 
ni quickly and sharply, the resulting muscle contraction is mani- 

f _ fested as a sudden twitch or jerk, When such a current sequence is 

__—s generated in Low Voltage equipment, it is variously termed, "square 
wave", "interrupted", "pulse wave", etc. As the more descriptive term 
and to differentiate it from the wave-like undulations characterizing 

a "Surging" energy, this current form is referred to hereinafter as 

It is used with the contractile currents principally for 


d muscles, 


second step in the selection of a Low Voltage current for a 
pose is evolved and the selection becomes more purposeful 


by the therapeutic objectives which may be tabulated as 


ta 
we nx 
i 

ae 
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Therapeutic Basic Wave 
Objective Current Form 
Teontanued) (cont.) (cont, ) 


3. Rythmic muscle contrac- 
Fion with simultaneous 
Chemical effect. (Stim- Direct Sur gin; 
UWlation of denervated od 
skeletal or involuntary 
- smooth - muscle.) 





h. Rythmic muscle contrac- 
fion only. (Stimlation Alternating Surging 
of enervated skeletal 


muscle.) 
5, Abrupt muscle contrac- 
tion with simultaneous 
Chemical effect. (Stim- Direct Pulsing 
lation of denervated 
’ skeletal muscle, ) 


" 6. Abrupt muscle contrac- 

on only, (Stimulation Alternating Pulsing 
of enervated skeletal 
muscle.) 























It will be noted in the above tabulation that the Direct current in both 
or stimulation of the dener- 


Sur; and Pulsing wave forms is suggested f : 
vated - impai herve supply - skeletal muscle and the Alternating cur- 
rent in both wave forms is suggested for stimulation of the enervated - 


intact nerve supply - skeletal muscle. 


The choice of Wave Form is determined by the degree of impairment or 
degeneration, The threshold of stimulation - Visible contraction of a 


ue muscle - in the severely impaired muscle seems to be obtained with less 
current volume with Pulsing Direct current than with Surging Direct 
current, Tae 

kewise, the contraction in the enervated skeletal muscle is more vig- 
induced by the Pulsing Alternating current than by the 
lternat lS SS 


Rates of Impulse 


tage contractile currents is the production 
as possible the prototype of normal 

L over the number of Surging oF Pul- 
time interval is necessary+ 


normal rate of contraction 
z ‘taltic waves in the 
Tf a Low Voltage 
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contractile current is.to be used in that region, as in the treatment 
of chronic constipation, it is self-indicative that the Low Voltage 
Generator control should be adjusted to deliver approximately 12 to 


15 surges per minute. 


the tonus of the subject muscle must be considered. Manifestly, 
violent exercise immediately following long immobilization, as in 
casting for a fracture, is contra-indicated, The sensible course is a 
graduated series of exercises. Excessively rapid and vigorous contrac- 
tile stimulation of an atonic muscle by means of a Low Voltage energy 
is equally contra-indicated. The approach should be gentle stimulus, 
increasing rapidity of impulse and intensity of vigor only as the 
tonicity progresses. 


Also, 


In general it may be said that the optimum rate of impulse may be 
guided somewhat by the length of the subject muscle, i.e., the longer 
the muscle, the slower the rate of impulse; and the shorter the muscle, 


the more rapid the rate of impulse. 
However, this judgment must be tempered, always, by the existing state 
of tonicity in the muscle involved. 


The Three Primary Factors 








it will have been noted that the selection of the proper 


ae ton Tlie energy for a specific treatment has become merely the deter- 


ain haa prime factors as indicated by the therapeutic object- 
ive. summary the progressive steps are: 











_ Step 1, - Determination of the Basic Current - 
rae _ Direct or Alternating - according to 
“a the chemical, simltaneous chemical 
: , and contractile, or contractile 


effect desired, 


as Step 2. - Determination of the Wave Form - 
or Continuous, Surging or Pulsing - 

c : according to the desired contin- 
uity of the Basic Current select- 


Ss occur- 


ee a 
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Alternating Current Frequencies 


Domestic commercial Alternating electrical current usually is supplied 
in a frequency af 50 or 60 cycles - complete alternations comprising 
one positive half cycle and one negative half cycle - per second, 3000 


to 3600 cycles per minute. 


It is an established fact that the two physiologic reactions - motor 
nerve response and sensory nerve response — elicited by the application 
of an Alternating current are directly proportional to the frequency of 
alternation, 

that the motor nerve response disappears at 
nd and sensory nerve 
jllion cycles per 
Diathermy apparatus 


It is estimated, broadly, 
frequencies in the order of 10,000 cycles per seco 
response ceases at frequencies in the order of lm 
secmd, In fact, the development of High Frequency 


was based on this principle. 


tlt 


Selective frequency control of the Alternating Basic Current provides 
two advantageous variations in Low Voltage applications. First, painful 
. skin effects may be reduced by selection of a frequency sufficiently 
i rapid to minimize sensory nerve response. Since the sensitivity varies 
in different individuals, no graded rule can be established. 
























Secondly, and more important, authorities agree that the existing tonus 


Ve of the muscle governs the optimum frequency selection. In substance, 

en Grodins, Osborne and Ivy found that the threshold stimulation for normal 
- muscle with the least current intensity was in the order of 3000 cycles 
per minute whereas for polio and peripheral nerve injuries the best 
response was from 30 to 1500 cycles per minute. 


Again, no hard and fast rule can be established but the principle can be 

correlated in the findings of Kosman, Osborne and Ivy: "The current 

selected therefore, must be able to produce a vigorous response in the 
muscle, Such a response, however, must be secured with a current inten- 
_ sity that can be tolerated by the patient". 


Sumnary 


ize the rationale of "thinking from the Patient to th apparatus", 
of a hypothetical case nay serve best to illustrate the train of 


trapezius Torticollis - wry neck, Obviously, 

: lief of the muscular spasm, It is Logical 
ished by inhibition through vigorous 
the laity - "untie the knot", 


ed as a preli- 
odilatation by 
(1) the 
alls the Positive pole 
ated 


vas 









Low Volt - 8 


the Dir a current must be used in 2 


mmntil a later stage of treatment, 
S. So, for the initial step 


Continuous form to avoid contractile stim 
the current selection is self—indicative - Continuous Direct. 


For the inhibito 

seem that contin: 
Basic Current - being the only 

polarity effect - remains the c 
be induced by ei ther the Surzgin 
the vigor of the jerking type 
than an undulating ry timc 
the second stage of treatment becoa 
Pulsing Direct current. 











Concurrently, a process of eliziz nation may be used 
priate Low Voltage energy for the involvement t 
massage would never be used on the tenderness 
condition in which the Low Yoltage energies demonstrate complete super- 
jority over many other agencies, when properly employed. On this line of 
Yeasoning the Pulsing form of either of the Basic Currents is eliminated 
because of its harsher response. Likewise, over-tiring of an already 
@tonic muscle is not to be considered soihe use of a Continuous cont- 
Yactile wave form is eliminated. Thus, only the Surging Wave Form remains 
and this is the modification of choice. 


It has not been umcommon in the treatment of Neuritis with thermal devi- 
ces, to find that the treatment accentuates the pain rather than relieve 
it. In such cases the Low Voltage energies again demonstrate their ex- 
cellence. And, the introduction in recent years of vasodilating drugs, 
Such as mecholyl and histamine, which lend themselves readily to "ion 
transfer® has enhanced the value of the Low Voltage principle. 


Zon Transfer, variously called "iontophoresis", "ionic medication", 
ionization", etc., is based on the principle that ions "driven" by the 
Tepelling force of like polarity by a Direct electric current penetrate 
more deeply into tissue than that obtained from topical applications of 
the same remedy. Likewise, vasodilating drugs can be introduced with a 

"degree of safety, than with hypodermic injections, because the 
Can be more easily controlled and the effect stopped instently 


in case of severe 





y 
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qherepeutic Fundamentals 


my be grouped into three general categories. 
Yoltag: procedures 

*s Influence (™iedical galvanisn®) | 
r ton Transfer ("Iontophoresis" ) 


ction by Slectrolysis 


tt 


Gs = 


oO” 


be - Tissue destru 


c. - Muscle stimulation 


ce 


With the exceptio of Electrolysis, Soe introduce ; 

2 i ontact to x e 
two wet pad electrodes in skin ¢ : . 
Electrolysis, me wet pad in skin contact and one bare meta 


are employed. 








Uless Im Transfer is indicated, the electrodes should be wet with tap 
water ly. The addition of salt, soda or similar substances merely tands 
to crystallization upon drying, and an increase in unpleasant skin prick. 
ing when again moistened. 

















Thorough saturation of wet electrodes is required. The most certain 
method is soaking in warm water for at least ten minutes before use. Re 
cess moisture can then be expelled ty squeezing the electrode lightly, 


in all applications the current intensity should te increased slowly, 

/ The skin Sensory effects experienced at the beginning of a treataent ar 

ae wi to inherent resistance of the skin which lessans under the influence 
“tn : Par ehh Thus, the dosage can be increased gradually as the skin 

‘resistance decreases with virtually no sensation of discomfort. 


Any abrasion of the skin in the field 
’ * of electrode application mst t& 
ee: the 2 ae ys peal of the current at such a point due to 
Re edie kc. ce. > any 
— sinilar expedient suffices, coating of colledium, tape or any other 
ne <= Aes of either of the Direct Current poles is to 
Nactiven Benen small surface area, hereinafter desig 
bo the area to thgbelaped is connected to the selected pole and 
Wet electrode af wear? CPPosite Direct Current pole is 
Spersive! electrode and SapTTS Surface area, hereinafter termed 
’ 7 ~ “Ppated at some remote part of the body 









small enough to confine coi 
Obviously, if only a flexor 
b stimulation to it alone. 
number of adjacent motor 
ral related macle 

nc flexor 


% 
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In muscle stimulation procedures it is suggested that the "dispersive" 
wet electrode be placed on the spine over the point of emergence of the 
nerve root supplying the subject muscle, For example, in treatments 
dnvolving an upper extremity the "dispersive" electrode should be placed 
on the spine in the upper dorsal area; for a lower extremity, over the 
sacrum, etc. 

For conditions involving a nerve, such as brachical neuritis, sciatica, 
etc,, the electrodes may be placed in a manner to favor the nerve course. 
As an illustration, in Direct current application for brachical neuritis 


the Positive pole "active" electrode may be placed over the brachical 
plexus and the Negative pole "dispersive" electrode on the palm of the 


hand, 


For sciatica the Positive pole "active" electrode may be placed over 
the sciatic notch and the Negative pole "dispersive" electrode under 
the popliteal space at the knee; or, if the distress so indicates, the 
"active" Positive pole may be placed over the popliteal space and the 
"dispersive" Negative pole on the sole of the foot, 


Stimulation of abdominal musculature may be induced by either of two 
methods = local or "reflex", In local stimulation the "dispersive" pad 
may be placed posterior over the lumbar area and the "active" pad anter- 
dor at various pointe on the abdomen, A conventional plan in the local 
z 4s to begin the stimulation at the ileocecal juncture - lower 

+ quadrant - and progressively follow the course of the ascending, 

n and ng colon, 


In the "reflex" method ~ stinulation through the sympathetic nerve system 
= two small pads of equal size are placed posterior, one on each side of 
‘the spine, to cover the coeliaoum ganglia, located about two inches 
ron each side of the spine at the level of the third thoracic 
vertebra, In this procedure care must be exercised to keep the 
skin area between the two pads thoroughly dry to eliminate a convenient 
of less resistance on which the current could complete its cireuit 
mize the desired effect on the ganglia. 


tion eroetures » a8 previously stated, the tonus of 
the factor governing the duration of treat~ 
The demonstration of muscle contraction by 
an interesting and spectacular phenomenon 
t to extend the treatment period 
tive program ie an initial application 
rease in subsequent 
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If the immersion method is used, the point of contact between the skin 

and surface level of the fluid must be protected to eliminate current 
concentration and excessive skin effects, This is easily accomplished 

by spreading a layer of vaseline, or some similar unguent, about an 

inch in width to completely encircle the subject member, It should be so 
placed that the surface level of the fluid reaches approximately the 
middle of the protective band when the member is immersed in the solution, 


omes the “active” 
jirect Current. 
conven- 


In the immersion method the solution-filled utensil bec 
@lectrode and is connected to the indicated pole of the D 
The "dispersive" electrode may be a large wet pad placed at any 
ient point to complete the circuit. 

In recent years the Ton Transfer of histaminic drugs has become a valued 
addition to Low Voltage Therapy to induce prolonged vasodilatation. The 
product, techolyl", Merck & Co., Inc. has attained great popularity, 


probably because of its greater concentration and convenient packaging. 
The effects are the same as for histamine. 


| 'tYecholyl" is used in aqueous 
solution of 0.2 to 0.5 percent. 


Either the local or immersion methods may be. used for ‘Nyfecholyl" adminis- 
tration, In the local method, as for an articulation such as the shoulder, 
knee, elbow, etc., the Nactive" electrode is prepared as follows: Thin 
asbestos paper - that used for insulating heating pipes is excellent - or 
a pad of several layers of gauze is saturated with the "Mecholyl" solution 
and wrapped around ths subject member, Over this is placed a layer of tin 
foil, which should be of slightly less width than the moistened pad to 


allow about one-half inch of the pad to extend beyond each edge of the 
t is connected to the tin foil 


foil, ‘The positive pole of the Direct Curren 
held firmly in place by a 


‘by any suitable clip and the entire assembly is 
"dispersive" Negative pole is the customary large 


int to complete the circuit. 


In the administration of "Mecholyl" by the immersion method, the procedure 
The same precautions for skin 


is exactly the same as previously described. 
1 and for avoiding skin contact with 


served. 


— =< 


























_ bandage wrapping. The 
wet pad placed at any po 


i _ protection at the fluid surface leve 
_the bare metal current-conducting strip must be 0 


er of writers have reported excellent success in the treatment of 
‘Infections of the hands and feet by Ion Transfer of copper using 
mation of copper sulphate as the medium and the Positive pole of 
Current as the impelling force, The immersion method is the 
@ of choice in such cases. Tf both hands or feet are involved 
2 solution utensil is not of sufficient size to contain both mem- 
; ‘enaller utensils may be employed as the "active" electrode 
the two conducting strips together with a piece of wire 
ecmacn to the Positive pole of the apparatus. 


mactericidal’ action of copper or zinc frequently are 
infections, The method employs the Ion 
to the migratim 
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"Electrolysis" implies the destruction of tissue by means.af the chemical 
action of the Direct Current when concentrated in relatively large volume 
on a comparatively small area. It is used extensively for permanent re= 
moval of superfluous hair through destruction of the hair follicle and 
other procedures in.which the actual destruction of tissue is the objec= 
tive. The treatment of Hemorrhoids, Cervical Stenosis, Cervical Erosions, 
and similar procedures are predicated on the electrolytic theory. 


The principle of "Electrolysis" is best illustrated by a simple experi- 
ment. If the tips of the conducting cords from the treatment terminals 
of a Low Voltage Generator are immersed in a solution of ordinary salt 
water, & visible phenomenon appears when the Direct Current is turned on. 
It will be seen that bubbles arise in the solution from both of the cord 
tips with more forming about one of the tips than around the other. 


The action which takes place under these conditions is a breaking down of 
a chemical compound comprised of "H2" (hydrogen) "0" (oxygen) - the water 
- and "Na" (sodium) "C1"(chlorine) - the salt (sodium chloride). ‘The 
first-named chemical of a compound is inherently of Positive polarity 

and the second-named, Negative polarity. Thus - from the law of physics 
that "like poles repel and unlike poles attract'!, a migration of the ions 
in the compound takes place under the polarity influence of the Direct 


The Positive Hydrogen and Sodium ions are repelled by the Positive pole 
of the Direct current and are attracted to the Negative pole. Likewise 
the tive Oxygen and Chlorine ions are repelled by the Negative pole 
of current and are attracted to the Positive pole. 


clouds of ions accumulating around the respective cord tips account 
> Visible phenomenon previously mentioned. The bubbles formed at 
the cord tips arise from the Oxygen concentration around the tip of Posi- 
Olarity and the Hydrogen concentration around the tip of Negative 
Consequently, more bubbles form at the Negative pole because 
position of the water, H20, in which there are twice as many 
#2) as there are Oxygen ions (0). This test, incidentally, 
= method for determining the polarity of a Direct Current 



















2 action takes place through the ion movement in the 
chemical compounds at the respective cord tips. Some of 
nh ions come in contact with the Negative cord tip 
charge to become nascent ions bearing the Negative 
by the stronger influence of the pole contacted. 
capable of uniting with ions of unlike polarity, 
t Positive Sodium and Oxygen ions in the 
Sodium Chloride 








thc how Vole -k 


The Mids af the huwan dedy contain ohemioad compounds WALeh are aud. 
f Y 


eration and formation of new 
aassooiation, ion wigratic 
i ees a wy : ad in the foregoing axperiment, fy concentrating 
: ae unect eareas on . the formation af these 
i current on a amadl enough area, 
somtier ony t if t tenaity to deatroy tiasue, 
eansties aay be created in aufflotent intenaity te 
; 


’ Tr the treatment of Hypertriohoeia (Superfivcus Nair) Be fh Le neatle, 

| especially made for the purpose, is inserted along the ha : ana to 
eontact the follicle. Connected to the Negative pole af the Low Voltage 
Qanerator it becomes the “active” eleotrode. The Positive diaperai vel! 
electrode may be a large wet pad under the palm of the hand, or a utenti) 
containing salt water solution to be used by the Laweraion method, in Which 
the patient alternately damersea and withdraws the fingera to "wake" ana 
*oreak" the cblrouit. Phe current concentration on the awall area of the 
needle is highly intensified and the production of the Sodium Chloride 

ab Dhis point destroys the hair follicle through ite oauatio action, 


A Similar procedure is used in the obliteration of Hemorrhoids. m this 
1 instance another type of needle, designed for this partioular applicas 

4 tion, ds inserted Mayte the Hemorrhoid as the Negative "active" eleotrode 
t and a large Positive "dispersive" wet eleotrode is placed under the hip 
to complete the cirouit, 











There are two paramount reasons for using the Negative pole for these and 
Similar "Peotrolyaiat procedures. Finest, it Nas been noted that the 
-Sotion of the Positive Pole "repels metals. Henoe, the movement of dona 
Seon the needle © The Lissues creates a "tattooing" which certainly 
must de avoided. Secondly, it will have also been noted that the action 

_ Of the Positive pole is “ooagulant!'. If the Positive pole is used in 

| SoRvact & the coagulant effect causes atioking of the dare 
‘Metal electrode in contact With the tiseue to the point that the area wary 
E & @enuded of tisaue in attempting to remove the inetrument. 
a A Runder of conditions are amenable to treatment ty "Bleotrolysia", The 
 «*Sefvening and Stretohing of Strictures of the Ssophogus and Urethra by 

2 Negative pole applications has been Known for yeara. Suitable 
bo electrodes in graduated sisea are passed through the constrio= 
a in progressive treatments, Functional Cervical Stenoata with 
Sequelae may often be relieved on the same basis, Again, 
8 designed for the purpose are required. Endametritia and 
Brosion are subject to the aane approach, Al such applications 
On the production of caustic Sodiua Hydroxide at the Nega» 
Direct Current to devitalise the tisaue by "chemoscoagulation's 














tactical to establish a rigid time of treatment for Low Voltage 
the er catekory the duration of the application must de judged 
_wmerapeutic objective. For example, aa has been strossed 

fe contraction will be governed by the taimus 

Musolo contraction for relief of apaam 

ce the desired relaxation, mn Lon 


arount af our 
; setiga, The safest 










' ve ey! | 2 hs roe: if 


Low Volt = 14 





GENERAL THERAPRUTTIC PROCEDURES 


iene must be maintained in firm contact with 
the patient's skin throughout the treatment pe riod, 
This may be accomplished by placing the electrode 
oo co henna patient, by weighting with sand 
» by retaining with rubber bandag e 
lar expedient, et ee 


If the electrodes tend to dryness during an extended 
period of treatment, the water, or other indicated 
solutions, may be replenished conveniently from a 
syringe of the Asepto type, The solution is added 
very solwly at the exposed edges of the electrodes, 
















The current volume should be increased slowly for 

‘all treatments and especially so with Direct current 

applications, It will be found that much greater 
current intensity can be applied with less discomfort 

) the patient if a full minute is utilized in advanc- 

the current intensity to the possible maximum, 


t is and Ion Transfer it is advisable to 

ck the polarity of the cord to be attached 
active electrode. This can be done by a 
ter method described on page 12, or, by using 
d litmus paper which will turn blue fran 
“reaction at the Negative pole when the 
>8 with current flowing are touched to it. 


wat 


of 
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the dis 
be co 








ce of the parts 
poles 





the resinte : 
tance between the 


sidered. 


uced, stars marking the mo- 
important nerve trunks, at 


You will observe in the charts rep’ 
the exi 








tor points of the muscles 


Gheteut Maximet < 


Adducter Ma; 





Semitendinous « ~-Biceps Femoris (cap long) 


Bicepr Femoris (cap brev ) 
Peronest Nerve 


Sastrocnemius (cap.ex) 


\\ l/ 
on N if 
Tae 


which points electrical Susceptibility is the greatest Application to 
any of those points about the facial muscles would be more suscep- 
tible and less current, therefore, would be required than would be 





Har exploitation of the deltoid muscles or along 

similar comparisons in different parts of the 

are different for different parts of the body, for 
s, also they are modified by disease, either increased 
ory involvements, motor reactions may be pro- 
tient experiencing much sensation, if any. 











or decr 
-d without the { 








‘trical applications to a nerve exit or muscle motor point to 
Id be placed on the spot 
e electrodes, This is the 
tact is also possible. 


in an indifferent manner over 
the area under examination, as that is not only unsatisfactory, but 
likely to give the patient an unpleasant muscle contraction. 


Do not move the active electroc 





For all the muscles about the face and neck, the indifferent or i 





..-Tibialis Anticus, 


"ial 
wore 


Ex Digitorum Brevis ~~ 
Abductor Digitt Min 


larger electrode may be placed over th 
dorsal vertebra and the various points dete 


In the examination of the arm 
placed over the nerve supply on th 
the nerve or muscle or set of n 
muscle only is involved, the indiffer 
the upper insertion of the 1 

“ 


motor point below. 


LY-2 











The following suggestions for the application of 
Low Voltage Therapy reoresent a review of current 
literature and recent opinions of recognized au- 
thorities on the subject. Specific procedures 
are limited mainly to general principles and it is 
recommended that the Physician revise and nodity 
these as desired to accommodate unusual indivi- 
@ual requirements. 


ADHESIONS, Fibrous (Preventative) 


‘Objective: Mild contractile stimulation to discourage 
formation of adhesions following injury or 
surgery 
Basic Current: ~ gternating, 2500 cycles per minute fre- 
5 4 P quency. 


Surging + 
30 to kO surges per minute. 
3% x 3" wet pad over motor points of subject 


muscles. 


6 x BY wet pad over spinal nerve root of 
subject muscle motor nerve 


pue aiqn 
wo Jo hue 


TEOUaI ere neve 


LY¥-> 


continued) 
angyLosis ( 
Rate of Impulse: 


active Electrode: 


Dispersive Electrode? 


























as 
= 23 Duration: 
a<3 
i 
Ee 
oS Comment: 
32 
3 
+H 
7s ARTHRITIS 
Objective: 
a 
4 Basic Current: 
Wave Form: 
Rate of Impulse: 
i Active Electrode: 


Dispersive Electrode: 


va 
| Begs 


2 tok pulses per second. 
seng electrode with small qj 
yesting © * a. 
maole vidual motor points, Or 3%x3n 
y motor point groups, of sy. 
activating articulation 


d over spinal nerve root of 


et pa 
ae tte oter nerve branch. 


subject muscle ™ 

inni i 1 or 2 minutes of stron 
Beginning with > strong 
contractions; inerease gradually in daily 
treatments to a total of 15 to 20 minutes, 
osis of long standing will necessitata 
proportional long and vigorous treatment, 
Resistive motion and corrective exercise 
are valuable adjuncts in these cases. 


ankyl 


Relief of pain and arrest of arthritic 
process through prolonged vasodilation by 
jon transfer of "Mecholyl", 0.5% aqueous 
solution. 


Direct. 
Continuous. 
None. Inoperative on continuous wave form. 


Connected to "Positive" pole. See "Comment". 


Connected to "Negative" pole. See NComment"s 
3 to 15 minutes twice weekly, time being 
dependent upon current quantity employed» 
(2 to 3 milliamperes per square inch of 
active electrode area is suggested.) Dis 
contin ue at first sign of any untoward 
exon ic reaction, profuse general perspit* 
ation, tachycardia, etc. 


tO Page 11, "Low Voltage Therapy": 


covering the preparation of 
‘the local or immersion 





LV-c 


BELL'S PALSY (continued) 


Basic Current: Alternating, 120 to 2500 cycles per second 
frequency. Select frequency inducing best 
contraction with least amount of current. 


Wave Form: Surging. 
Rate of Impulse: 50 to 60 surges per minute. 
Active Electrode: Muscle Testing electrode with small disc 


over individual motor points of facial 
muscles involved. 


Dispersive Electrode: " x 6" wet pad over cervical spine. 


Duration: 1 minute of visible contractions in each 
of the involved muscles. Increase gradu- 


ally in daily treatments. 


aaah he - Relief of pain and diminution of inflammatory 
‘ Be OMe 1) 29 process by prolonged vasodilatation from ion 
transfer of "Mecholyl", 0.5% aqueous solution. 


See "Arthritis" for detailed Technic. 













Alternate 
Same as above. 
Direct. 
. Continuous. 
None. Inoperative on continuous wave form. 


2 Positive pole. 3"x3" wet pad over affected 
a: PRBS 

Negative pole. "x6" wet pad at any remote 

Sida gyitienS  sodesicet i aVsbaoTes 





























Lved 
a, pestruction of oroded tissue by Bloctrolyay, 
ee 
fasio ourrent? pirect+ 
: é Continuous + 
| I f Wave Form: 
| i Rate of Impulse: None. Inoperative on San pemeeee sere Seam, 
a Positive polo. Special bell-shaped bare 
i Active Blectrodet electrode on jnoulated handle contacting wan 
Ps aroas ' 
i Dispersive Bleotrode: Negative polo, 6"%8" wet pad on abdomen, 


a Duration: § to 15 milLiampores until surface of erodod 
aroa turns grvayish-white, usually 5 to 10 

minutes. Revorse polarity for 1 minute b 

removing elootrode from tissue. ie 


In the absence of the special bell-shaped baro 
copper electrode, the same Technic can bo used 
fe. pueeaies. Me electrode wrapped in cotton 
saturated w solution of sine or 
sulfate. 7s 


Comment: 


QBRVIGAL STENOSIS, Functional 
Objective: | 

a Dilation of the cervical canal by Plectrolysis, 
a Basic Current: Direct. 
Wave Form: Continuous. 
None. Inoperative on continuous wave form. 
mnie ered Special bare copper corvical 
ee —. in graduated sizea on 
© contacting external 08+ 

, Beattive polo. 6"x8" wet pad on the abdomen+ 


42 milltamperos until dilator slides inte 
der gentle pressure. 


f cervical dilator is usod 
‘tment and successive 
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CONSTIPATION, Chronic 


Objective: 


Basic Current: 


Wave Form: 
Rate of Impulse: 
Active Electrode: 


Dispersive Electrode: 

























Duration: 


Comment: 


Basic Current: 


Wave Form: 
Rate of Impulse: 


Active Electrode: 
aBixyhor? <>! 






bin ¢ 


_ indicates. 


- . aoe ee 
Pon in motility of colonic musculature 
+ 4 is 4 

through improvement in tonus. 


Local Method 


Alternating, 360 to 720 cycles per secon¢ 
frequency. 


Surging. 

12 to 15 surges per minute. 

3"x3" wet pad placed over ileocecal juncture. 
6"x8" wet pad over the spinal lumbar area. 


10 to 15 minutes total - see "Comment" - 
repeated daily with decreased intervals as 
condition warrants. 


The Active pad electrode remains in one posi- 
tion until four or five vigorous contractions 
have been induced. Then, it is moved about two 
inches for the next or 5 contractions until 
the entire course of the ascending, transverse 
and descending colon have been traced on the 
abdomen. 


Reflex Method 


Alternating, 360 to 720 cycles per second 
frequency. 

Surging. 

12 to 15 surges per minute 

3"x3" wet pad under reclining patient and 
covering coeliacum ganglion on one side of the 


spine - about two inches laterally at the level 
of the third thoracic vertebra. 


3"x3" wet pad covering coeliacum ganglion on 
opposite side of spine. 


10 to 15 minutes vigorous contractions repeated 
daily with decreasing intervals as condition 





t-forming training in fixing some 
shed hour for attempting vol- 








ppresmpuonnuiza, Yunetsone? 


Objective! 


"*; = - > 


pasic Current: 


ee ee wd ee 


Wave Forms 


Rate of Impulse: 


ae 


Active Electrode: 












Dispersive Electrode: 


Duration: 


x” 
peliel of distress one ouw pH fluence and 


ov 
contractile a6 estione ‘ 


ect. 
ons ph aenernatss\Gy 720 cycles per secong 
frequency « 
let stage, Continuous + 
and stage, Surging. 


let stage, none. Tnoperative on continuous 


form 

pnd tego, 4S to 20 surges per minute. 

ist state, Negative pole. k" x 6" wet pad on 
abdomen over uterus and ovaries. 

2nd stage, samee 


ist stage, Positive pole. 6" x 6" wet pad 
under lumbar areas 
2nd stage, Samee 


lst stage, 10 to 15 minutes with 25 to 30 


milliamperes. 
2nd stage, 10 minutes vigorous contractions. 


Following the initial application of Direct 
current, without changing the positions of 
the electrodes, the controls of the apparatus 
are changed as indicated above for the cont- 
ractile action. Three treatments weekly be- 
tween periods is suggested. 


Destruction of infected tissue by Electrolysis. 


Vn 


ENDOMETRITIS (continued) 





Duration: 10 minutes with 5 to 10 milliamperes each week 
or 10 days. BE SURE TO REVERSE POLARITY 7OR 2 
OR 3 MINUTES BEFORE ATT, ™ 
THE INTRA-UTERING EL 


— 





FIBROSIS 

Refer to "Ankylosis, Fibrous" for detailed Technic. 
FLAT FOOT 

Refer to "Pronation' for detailed Technic, 
FRACTURES 


Refer to "Sprains, Strains" for detailed Technic. 














Arrest of infection by ion transfer of copper. 
(Pereyra suggests 5% solution bis cupric sul- 
fate - trimethylenediamino - with Aerosol MA 
added to inhibit binding of copper by tissue 
proteins.) 

Direct. 

Continuous. 

None. Inoperative on continuous wave form. 

Positive pole, immersion method. See "Comment". 


“Negative pole. 8x10" wet pad on torso at 
terminal of extremity. 


oh ‘15 to 20 minutes uivalent 





P wen 
HEMORRHOLDS qnternal and protruding? 
s objective: opliteration of hemorrhoid by Electrolysis, 
| Basic current: Direct 
Wave Form: Continuous + 
None« Inoperative on continuous wave tees 


Rate of Impulse: 
Negati ve pole Speci al Hemorr hoida N 
, eedles 


tive Electrode: 

Acti with suitable handle, inserted in Hemorrhoia’ 
oid, 

Positive Pole, 6x8" wet pad under the but 
oaks 
Duration: 12 to 15 milliamperes ~ uedetmnréne taxi ' 
to advance current from zero to maximun minute 
= until 


hemorrhoid turns dark blue. Allow 3 day 
between treatment of adjacent penorriann 
. 


Dispersive Electrode: 


} 

Comment: Needle is inserted about 1/16" beneath t 
mucous membrane and must not perforate me 
site side of point of entrance. Needle ta Me 
firmly with its hilt pressing against m sal 
membrane to prevent escape of hydrogen bin, 















” a { formation. 
; ‘HXPERTRIGHOSIS (Superflucus Hair) ee het 
“ee Objectives Permanent removal of unwanted hair thr 
bs : air 
Sey truction of hair follicle by peer 
Basie ; Current: Direct. 


Continuous 
None. 
: Inoperative on continuous wave form 


Negativ 

an (ene eacaeaam Electrolysis Needles; 
Sa dean) eae inserted along hair shaft 
eer’ wet pad under patie 
of water with a contacting st 


"Low Voltage Therapy" 
py") into 7 
LP or remove the hand as instruct? 





HYPERTRICHOSIS (continued)’ " 


Comment: Contiguous hairs should not be removed 
at 
sitting. Usually not more than h or 5 fake 
are removed at one time from a dime sized skin 


area. 
LUMBAGO 

Objective: Relief of muscle spasm through sedation and 
inhibition through contraction. 

Basic Current: lst stage, Direct. 
and stage, Alternating, 2000 to 2500 cycles 
per second frequency. 

Wave Form: lst stage, Continuous. 
2nd stage, Surging. 

Rate of Impulse; ist stage, none. Inoperative on continuous 


wave form, 
and stage, 20 to 25 surges per minute. 


Active Electrode: ist stage, Positive pole. 3"x3" wet pad over 
lumbar plexus (belly of psoas muscle). 
and stage, same. 


Dispersive Electrode: 1st stage, Negative pole. 6x8" wet pad over 
C.bng ton , sacrum. 
2nd stage, same. 


“1st stage, 10 to 15 minutes with 10 to 15 

RP yx' milliamperes. 

rh 2nd stage, 10 minutes of graded contractions, 
beginning with mild and increasing to vigor- 
ous. Treatment may be repeated daily if re- 


quired. 


le ed ie - 
+ 
| ea 


to "Pronation" for detailed Technic. 











detailed Technic, 
nyerucea" SOF 
perer t© 


refer to wNeuritis" for detailed Technic. 


Sedation of pain and diminution of inflamng 
process by pH influence. tory 


prachial 





4 curren Ist stage Direct. 
‘ bs Basic si and stage, Alternating, 2500 cycles per second 


frequency + 















Wave Form: Ist stage, Continuous. 
and stage, Pulsing. 


Rate of Impulse: ist stage, none. Inoperative on continuous 
wave form, 
and stage, 4 or 5 pulses per second. 


Rie 

Active Electrode: ist stage, Positive pole. 3"x3" wet pad over 
brachial plexus. 

2nd stage, samo. 


ve Electrode: ist stage, Negative pole. 5"x7" wet pad under 
exin palmar surface of the hand. 
1 2nd stage, same. 


Ist stago, 10 to 15 minutos with 10 to 
peres » 
@nd stage, 10 minutes of graded contractions Pr, 
gressing from mild to vigorous according *° wil 
ance of patient. Treatment may be repeat 
_ Af required, 
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ENDOMETRITIS (continued) 
— 


Duration: 10 min 
oe se with 5 to lo milliamperes 
OR 3 Meee, BE SURE 10 REVERSE POLARITY. om 2 
THE eS BEFORE ATTEMPTING WInGRaTin oF 
THE INTRA-OTERING ELECTRODE! =e 
a 


naan 





FIBROSIS 


Refer to "ankylosis, Fibrous" for detailed Techni 
Ce 
























FLAT FOOT 
Refer to "Pronation!! for detailed Technic 


—-—-— as om 


Refer to "Sprains, Strains" for detailed Technic. 


‘Objective: Arrest of infection by ion transfer of copper. 
es (Pereyra suggests 5% solution bis cupric sul- 
fate - trimethylenediamino - with Aerosol MA 
added to inhibit binding of copper by tissue 
proteins.) 


Current: Direct. 
Continuous « 


None. Inoperative on continuous wave form. 


Positive pole, immersion method. See "Comment". 


Negative pole. 8x10" wet pad on torso at 
terminal of extremity 
alent to 
minutes with current equiv: o 
1 cpt dampeses per square inch of active 
electrode area. 
t Therapy" for details 
ao cei ee electrodes for the 


preparation 


















LV-1 


d) 
§ (continue 
‘PARALYSIS 


Comment: 


PRONATION - Flat Foot 


Objective: 


Basic Current: 


Wave Form: 
Rate of Impulse: 
Active Electrode: 


Dispersive Electrode: 


the paralyzed muscle with 4 
Testing Seed and Alternating current of 


Direct ° nd with both 
yequencies 4 ° Sur 
ane a ing weve forms will reveal aie 


induces the most vigorous 
oon a the least amount of cur, 
This will depend largely upon the degre op 
aralysis- Treatment is then to be ¢ arrieg 
* with this current combination, 


Con. 
ent, 


Contractile exercise to counteract muscular 
weakness contributing to pronation and fall. 
ing of arches. 


Alternating with 2000 to 2500 cycles per 
second frequency. 


Surging. 
20 to 30 surges per minute. 


3" x 3" wet pad over motor point of tibialis 
anticus - outward aspect of tibia about 3" 
below the patella. 


6" x 8" wet pad under sole of the foot and 
contacting arch, Immersion method (See page ll, 
"Low Voltage Therapy") utensil filled 

with salt water may be used. 


Beginning with 2 minutes of vigorous contrac 
tions, increase gradually in alternate day 
treatments to a total of 10 to 15 minutes. 


Self-conducted corrective exercises in the ha 


between treatments is recommended. 


Isms! a ew 








Lv 
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SPRAINS and STRAINS 


Objective: Removal and resolution of the vascular 
lymphatic exudates resulting from Seber ot 
arterioles and lymph channels, 


Basic Current: Alternating with 2500 cycle per second 
frequency. 

Wave Form: Surging. 

Rate of Impulse: 10 to 20 surges per minute. 


Muscle Testing electrode with small disc over 


Active Electrode: 
motor points of muscles involved. 


Dispersive Electrode: )" x 6" wet pad over spinal nerve root of 
subject muscles motor nerve branches. 


Beginning with 2 to 3 minutes of mild contrac- 


Duration: 
tions, increase both duration and vigor gradu- 
ally in daily treatments. 

Comment: , Osborne observes: "This 'massage' is physio- 


logic in type, not possible to produce by hand." 












Esophageal and Urethral 





ve: Destruction of constricting tissue by Blectro- 
lysis. 
Current: Direct. 


Continuous. 
None. Inoperative on continuous wave form. 


Negative pole. Special olive-type bare copper 
electrodes in graduated sizes on insulated 
handle contacting constricting tissue. 


ode: Positive pole. 6" x 8" wet pad under dorsal 


spinal area for Esophageal, lumbar spinal area 
for Urethral 






; .ae for detailed Technic. 
TS cater vo nourestis 


- 
a= 
ni 


) 
ins (try Beck : 
roRTICOLLIS, rape?" wimbago" but with Active 
Treat 25 eat motor point of trapezius 
Electrode det and Dispersive Electrode 
= aie 
(oper) dorsal spinal ares. 


--- 
Ss were 


ULCER, Indolent : 

penovel of waste products and improvement 

Objective: in nutrition by prolonged vasodilatation 
through ion transfer of "Mecholyl", 5¢ 


aqueous solution. 












Basic Current: Direct. 
Wave Form: Continuous. 
Rate of Impulse: None. Inoperative on continuous wave forn. 


4 Active Electrode: Positive pole. Locate above or below ulcerated 
ee area - NOT IN CONTACT WITH ULCER - to embrace 
area between active and dispersive electrodes, 
See "Comment". 


Dispersive Electrode: Negative pole. 6%x8" wet pad, or immersion ute 
sil, at any convenient remote point. See "Comet! 


5 to 10 minutes twice weekly, tine being depadet 
upon amount of current used. (2 to 3 milliaped 
per ey inch of active electrode area is ree 


Refer to Page 11, "Low Voltage Therapy", for & 
‘ covering the preparation of electrodes for loa* 
_ immersion methods 





LV-o 


ULCER, Indolent (continued) 


Rate of Impulse: 


Active Electrode: 


Dispersive Electrode: 


Duration: 


Comment ; 















None, Inoperative on continuous wave form, 


Positive pole, Gauze or cotton pad of suffi- 
cient size to cover the ulcer and a slight 
amount of contiguous healthy tissue, Back 
by a copper, zinc or block tin metal piece to 
conduct current. Saturate with 2% copper or 
zinc sulfate and place in direct contact with 
ulcerated area. 


Negative pole, 6" x 8" wet pad placed at any 
convenient remote area. 


15 to 20 minutes dependent upon amount of cur- 
rent employed based on 2 to 3 milliamperes per 
square inch of active electrode area, 

After sufficient treatment the surface of the 
ulcer will become discolored, green with copper 
or grayish-white with zinc, Treatment may be 
repeated twice weekly. 


Destruction of lesion by Electrolysis. 

Direct. 

Continuous. 

None, Inoperative on continuous wave form, 
Negative pole, Small steel needle in suitable 
insulated handle inserted vertically in center 
or "criss-cross" laterally through growth. 


Positive pole. 6" x 8" wet pad at any con- 
venient remote area, 


ee ters Fo +S 2 on et 
bubble appears at point of inser- 


























_yOLT ACCESSORIES si | 





So by 
¥ 
per PRIcg 
1 x 3" Wet Pad Electrode $2. 

> x on Wet Pad Electrode - 
ju x 6" Wet pad Electrode 3.39 
sn x 7" Wet Pad Electrode 3.82 
_6" x 8" Wet Pad Electrode 2 
gn x 11" Wet Pad Electrode 6.10 
Carbon Ball Electrode 4.90 
Copper Ball Electrode 1.90 
Cervical Dilator with 5 tips 7.00 
Cervical Dilator, Tovey 15.00 
Cervical, Bell Shaped Electrode 6,00 
Electrolysis Needle Holder 00 
Electrolysis Needles 1.00 
Hemorrhoidal Needle Set 345 
! Hemorrhoidal Needle Set, Keesey 10,0 
Intra-Uterine, Ins. Tip 1/8" 3.220 
Intra-Uterine, Ins. Tip 3/16" . 3.20 
Intra-Uterine, Ins. Tip 1/4" 3.20 
Muscle Testing Electrode, 3 discs 7.00 
Muscle Testing Electrode, 3 discs 3.75 
Urethral Olive Set, , tips 10,00 
Urethral Olive Set, 12 tips 1.00 
Rubber Bandage, Interlocking, 40" 1.25 


Rubber Bandage, Interlocking, 16” se 
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MH. G. FISCHER & CO. 
FRANKLIN PARK, ILLINOIS 
Manufacturers of high quality X-ray and electromedical 
equipment since 1910, 
Holders of the U. S. Army-Navy “E” Award with three addi- 
tional awards represented by the stars on the flag, and 
holders of the U. S. Navy Certificate of Achievement — all 
for outstanding services rendered. 

This series of awards constitutes the most signal 
recognition granted any manufacturer of x-ray 


Certificate of Achievement to A. W. Mathis, President, H. G. 
Producing — in a new 82,000 sq. ft. factory — efficient, Fucher & Co. (Offelal U. S. Navy photograph.) 
le, attractive apparatus, which offers customers the 
value per dollar expended obtainable in the 





SATISFIED USERS THROUGHOUT THE WORLD 


A. H. Dearing, Rear Admiral, MC, U. S. Navy, presenting 
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